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(54) METHOD AND DEVICE FOR CONTROLLING ARRAY ANTENNA 

(57)Abstract: 

PURPOSE: To provide array antenna control method and 
device capable of properly controlling the radiation pattern of 
a transmitting signal even when the frequency of a receiving 
signal is different from that of the transmitting signal. 
CONSTITUTION: At first N beam field values are operated 
based upon M receiving signals received by M antenna 
elements 100-1 to 100-M in an array antenna, the directions 
of respective main beams of prescribed N beams to be formed 
and receiving frequency, only beam field values more than a 
threshold out of the N beam field values are selected and 
outputted, the weight of N receiving signals for directing the 
main beams to the arriving direction of a required wave and 
setting up the receiving levels of the arriving directions of 
unrequired waves to zero is computed, based upon the 

outputted beam field values and at least one of M phase „ 

shifting values and M amplitude values for a transmitting signal for directing the main beam to 
the arriving direction of the required wave and setting up the transmission level of the arriving 
direction of an unnecessary wave to zero is computed and set up to control the radiation 
pattern of the transmitting signal. 
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(54) iftwozm Tv-T>T±<?>mwj5'&&.vm®&w. 



(57) [mm] 

x *. in/© fi^©stftf >» * * - v it mmm-t zzt&x-g 
S7 , u-7 , >7 i ^-©»jffli*aaiw»j»»a*sitft-rs. 

Mig©?ij** [Si t iri ft fr-oTFmvwm&is fa ©ai/g u ^ 

fc^MfSOtgfgfi© 5 *>©'>& < h LT 

Hsrr s a t iz x x mmmomm^ - > *«y»-r 

3o 




im*m i ] m^mm^x&m bx^m^ntzpR 
mmx&m x § -s «t o ^nb^ubbtitzm^-r^m^. 

©it&NflWt-ACg-^tT-A©^^ Sftff-^CD 

i^a-^t, ±tfflfi*Nffl© tr- a«imb 

S^ffifcJt«-r4ifcCJ:tjTs ill£b£WiW±©tf 

catr asafcNffl©*:^ h*anfr-B»3ffl^7 i y7' 

±ia«iic*nfcs®fi^c«-r*a»Nffl©i>3i'f 
26®«^©ai<iffl«aRJ:fcas^v^Ts ±h3tu-t>^ 
^-©^ tf- a £#S$Efflf'J*;£[pi ic [pi(j-*>o^s^©sy 
^[^©SfSfg^-ou^Sr^t-r & «t o a±ia*7'> 

^^-JR? aS®«^C*fr-548»Mffl©^ffl 

Sh«gfcMfI©jgfB§©o *>©'_£>& < £: t>— #ft?1§ff b 

±fB7U-7>^©#7>^Sl^T-^ft^ti§:fi;* 

nfcaRMfflfflSfte^ts #a«sBfs&©»iwis© 

©«f(N<i©tr-A©&3Et:-A©^|p]i:, gffff^© 

SMJsaafcfcca^v^ ±tB«&N(i©tr-A«#fi 

±m^j^ tr- j*mj&¥8l£. £r>xmn$titz±imik 
Nffl©K-A«isiffi[*m^© wfi£i£«t-r£ - tt; 

Ttfttr*^ tr-A3tiR3M!8!^ 

±f3tr-AafR*ISA>e>tti;b£ft3 tT-AS^fB^a-^ 
UT±!37U-7>7^©±t^Aft#S$©SiJ*#|n] 
C (p]^^O^SS©IiJ*^|qI©§fgfi-^© u ^;uft3i£ 

5 £ s &±iBffiffcN (d© tr- a c ^n-wittjs-r ?> , 
hfc2s«e^©a«jssaftfcfc*-3^'r» ±hB7u-t 

i-©± tr- A ft #S«©5'J** [rI (3 (pI tt 
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©SiJ**|p]©j^gfi^© u^;uft^{c-r s «t -5 &±f3# 
|£ffl§i:«gfM{@©lSfIM©5 *>©'>& < &-#ftS5 
U—7>7 L i-<D®m&S.<, 

c»*ffl 3 ] ±tB$i|ffli^Stt * e> ic, 
±f3«j? «fc -d xmn$ntzm$HMm<D&mmiz v 
*n?ti. ±iz&7>^i-m?£ttifoLxmmm^*& 
ffibT±iBTu-7>^^-{cm^-r^ffl¥iei:, 

±IB«ff J; -a ftfc«»Mfl!©ifi««£ w- 

¥IS i: © o *> ©'>& < « & flt x. tz d £ ft t tT 
3 Ift&g 2 f 3«6© 7 U - 7 > y ^-©»Jj»«EB. 

±aai;-Aas?^®*€»m**n* t-A«^faft^-r 
^ft> ±taa«;fw»¥®c: =t o xmrnzntzgrnm 
^zM-r&mmmvo^ hcitm-rzmmxmm-? 

s^ja¥afcsra*fc£ksw»k-r*w#E3!B*© 

[3PJ3©PiSffl&t&B£] 
[0 0 0 1] 

[0 0 0 2] 

[t£#©ftffi] 06t, #MK6 3 - 1 6 7 2 8 
St 18^* tLfet^^J© 7X-XH7I/-V -y^Mft 

[0 0 0 3] 0 6^C^5V^•r^ 7l/-7>ftltt, as 
Mm<D7>7-±m? 1 0 0—1 755 1 00-M«li 

1 iSiS±{c3e@^tlT^ f)> ^TV^^? 10 0-1 
7iS 1 0 0 -MCSJiK^nfcftaSSffll^^a.— ;i/RM- 

lT^RM-Mfct^avPft, iiSit^^^bTfflV^tL 
51t-Jrab-^2h ^^^h^Wlgilftiiffi^ 
5S««3i:, 7i-n^/y^^^)v^m (WT> A/ 

Dtftft^a. ) 4t, mmm^m^ntzmum 

iSJ:^5. ) 6 fcftfiSx.2>o 

[0004] jiff /vMfm&QB& i o i fi^jsass 

(BIv*r. ) *lSlllB*6HrSE©SCil*SCC«toa!« 

^nTiSm^ti-ssiff ftMflS©-? t^ffil 
U-C^aSWt^i-^RM- 17JMRM-M©»fflg 

mm®Ki o 2tx^tu ^K0ssi o 2(icne>© 

tSfgta^OT^Sfl^^i-^RM- 1 75SRM- 

M©^ffigi5©^fflSfts»bTm*-r?)o -®tt«iT- 




«^fct> 71/-7>rt 1 iC i^tf + 

ct -a t § m =f >j v ) na* iz mm $ n %> . 

[0 0 0 5] ^Ete]SS4 0 Qtt.±M&m&m*i>3--)\' 
R M - 1 7b^ R M - M *> h ffi* £ ft 3 S/g^ S> * ;HS^ 

tz&mTWMmzm i TissiNhr-AMHiggs o 

0- 17iS5 0 O-NtCttS^-TSo Cft^tf-AffMIU 
ES500-l^rS50 0 -Ntt±BBSfH7 r > ! ^;i/{f ^-R 

l^MRH : &ffl<'^T^a^oD^s^iS^>•{^r^a<£^^^^^^Rl^^ 

eD*i*t:J:t)#J»-r«i4:CJ:oT, ^ft^ftffiM©;? 

fI^Bi75SB N i:UTai^-r-5o CCT\ tr-Af^S 
SS5 0 0- 1M5 0 0-Nt*JV>TI±s BMVafoUfl- 

[0 0 0 6] SRfS^C:fcttS^K«©l»S©;&ffii: 

b &± tT- A £ 1 *f© 7 > C £ ^> T*8f&£ ftfc 

tT— A SrlqKj-^-O^SiKOSiJ^lqlilffitftf^^ — >©* 
j£fc^*4#ifcWB^6ft-C^So 
[0 0 0 7] »fg©^l*£ffl85fc ±oTfflH«(»*n 

©««ftffl^-ra&g#a4fc«>fcs ffimftig«%6ic 

[0 00 8] 08 Cfl6*«©iSW**;&»HSg©Am£ 

«ftt*^-r« asanas 5^ i«m*±itas6 

[0 0 0 9] 

b J: 5 i:-r«8*IB] ±j£©ti£*0 f !l©:7 x- 

mmimzxit. a*. s©e^4:si(ie^©#Hi«» 

ttl 0%g«fi«:-3-C*0, ±i£©fl£#H©#8s£*© 
£*«ffl-r4fc* 5fajg^fc*3^Tj8U8fi^©ffiffl& 
®Jci$iM^4^hA s T-§^ (a) mS©*(Rl 

C±fcT-A£fttt5c:fca s T-c*££t\ (b) ^jg^tr 

®^Btt©«»***<Sttafc^-5raHjSi#fcT>fe. 
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[0 0 10] t£*0>Jtc^-ri?{c, ^S&©8&£ 

ttS/gfi^{3*fbTo^fTt>nT^fco ±xP©u-if^ 
frLtetfbs iiiiiT &mmm^ zmm<%m-?z 

S#&!>> S/N©&#£®*a£«^3;&g#;fc3J: 

^IMMlfeSes, jS&«i$fc*jfil-©«It^* 
->T-j£fg «^£i&!*-f 4o 

[ooii] **iffl©BflUttfii±©Baiiia*»ifcu § 
{ifi^ i: iJnaflrecaatsadtfRfc ^t^t*, mmm 
*hdwmm - > ft a*s*j»-r zzt&x-gz-ru- t- 

>^ ^-©MW*i£RmBiJ»««S*l«-r 5^i:C^5. 
[0 0 12] 

[PSftP^1-4fcA6©^IS] ##gBJ§£<££fS#IIlf3 

IBcy-i/-^^©^**^ m^©iBBff^t-3S 

4 7 U — 7 > =r -T ZMffllr & fe Sb<DfflfflJsmX' -3 T , 

©«i»NfH©tr— A©=&±tr— A©*iPitx gmm^cD 

zmn-rzm 1 ©x^^^t, ±iB»if*n&±faa» 
n<@© tr- A*#fitftF/f^© b * we i: itm? zztiz 

ioT. ^Sb§V^iJil±©tf-A*|?.ffl©^ftjltRb 

Aft^S^I'J^IPJ^rnlttA^^S^CSlJ^lqJ©^ 

lifs^© i/^;^fct s «t a ft±ia«^Nri© tf- a 

^i:tCS•c5V^T^ ±fia^U-7'>7 i ^-©3Etf-Aft*li 

ig©ilJ**|nItfqI»tA i 0^g^©?IJiSfe^(Rl©j||fg«'^© 

*Ifi©a *>©'>ft < £ 4)— ^-ftrHgc bTiS^f £ tic 
±IB7'^-r>^^-©5elfSfg^©Sf*f^^-> 

[0 0 13] Sfe, *»Wt»S»*«2g3«©7 , U- 

T>^^-©$iJ®l^«{i, m^©fEBff£#T-3ajgbT3£B 
J* nfcBf^©a»Mffl© 7>rtl?*e l 42i71/-7 

>^^ft»■r2)fc^*©»^BT•a&^T^ ±837 u— 
T-^^^^-o^-Ty^^-^-e^n^ngfg^nfeig^M 
fi©sftfi^ii, #a«sm«©ittj«K©<EiBTfS« 

©tr-A©§^tr-A©^[pii:, sfg{g^©§fgii?sis 

hCS-^V^T, ±IB«I^NfB©tf-AS^fflft«»^-4 



(4) 



96921 



<t -d x mw-z nfc±8BatRNffl© if- A^fi £*■/?£© 

5fioV "» "C -h!37 U — 7 > t - ^~©± fcf — A Sr#SS©5!j3(5 
^■iSltC lRl(t ^-O^S?gCDPJ*^|R!CD§fifl^-CD L/ ^1/ ^ 

^c-r s «t a &±fa«g(N<!© tf- a t-en-en^-r 

lz [SUt *>o^g$©IiJ**[Ri©i£<S{§^© u t 

-raid ^±ib#t VT^sR^catis-f j@ifi<s^t3 

[ooi4] s&c, n^iiaiBffiCTu-TyT 1 ^-© 
«Mffl©#ffi«/£tt*ft*n* ±K#7 , >7 i ^-j*pfc*r 

[0 0 15] SfcS&Es iS#S48B«©7 , V-7'>5 1 
MVl^Xs ±IBt-A31tR^A^ffi*^ 

ic Jtwr s mnxmm-t z> mm^m t ^ ±t zmm^m iz 

[0 0 16] 

[#«] it*siaB«©7 , u-7 > >5 i ^-©#j»*isic* 

ns«£*i*:«»M<i©ata^i:, *s*smj£©s 

m^S-ommx^mx s -s «t o t^«>j*»e.n&^j*-i- 

^*m^©a^N{i©tr-A©§ihT-A©^(Djt, g 

AMffl&zmwrz>o &^x\ ±.tmw^ntz±mmm 

Nffl©t;-A*#ra*ffi;fc©L*vMBfctt2lfc-r4£fcfc: 
«fc^T> *3KUSvMBW±©b:— A*IMBffl#*«iRl, 

«ISlfllCat3V^T±E7 , l/-7 , >T-^©^K-AS*a 

«©sy**iqiK:iqi»tA>o^s«©i!i**ia©sme^© 
u^i/S*c-rsj:a3a:±83a»Nffl©if-At:-fn-?' 



its. ±a3«*3ftfcge®^tc*f-r4 
a»Nffl©>>3i^ bfc]S®e^©26e«s»i:icit-c5i^ 

X. ±837l'-7>^©±tr-A&#S*©5!l3fe5rGl 
E [p] (* fro^g&©iiJ*#|p]©3£{g{I^© 1^ ^USr^llC 

*tt -5 «^M<@©^ffl» h«&MO©tg$ag© o % <D'J> 

te<tt>-i3&mw-Lxmfe-rzztiz£^Xs jjbt 
^tv ±aB7 , u-7>5 i ^-*»6>ast*nsa«fi^©tt 

£©ffl¥#©«H8©fc*tUT, =PStR©»»fe«iffb-r 

[0 0 17] Sfes gf*I«2IB«©7'L/-T>^^-©SlJ 

t v -t y^-ro&T y^j-m^x ^n^n&mz ntz 

«jRMffl|©5Wi«^4:, #a**Bf«©S0H^lS©l6H 

i!jNfl©e-A©^±t-A©^[pii:> S««9©Sfi 

/a^htcs-^oT, ±t3aiSNfla©tr-As^tt^« 

Its. &<^T% ±f3t-A31iR^a^ ±a3v;i,?-tf 

-AjKja*at:j:^T»jf$n&±i3a«Nffli©t:-A 

«fffii*»f^©b*v^«[fclt«-rsci4:t<to-C, 

a^ns tr— A«i?.fata-3^T±HBT^— t>^^- 
©^t:— A5#^©su*^rsiC[qntA^?F5^©sij* 

*IrI©S» « *f© v^uft^Cf 5 J; o &±aat» N« 
©tr-Ac-fn-?n*r*B-rs, £©fi^c*fra«SN 
{@©r>cn^ hftarflt-r*. *fc*e>c N ±ib?^i^is 
its ±ia»is»j«*st ioTsw^nfeai^Nfi©^ 

i'f hfca6«M^©26MJS«a»fct:S-c5v^-rs ±8Bzu 

— t >^^-©± tr— a &#a«©i!j*^iRi{c fpj{t*>o?F 
S-^©5y**fp]©^fHM^© u^;u&*K:-r 5 <t a ^± 

ffl©»ffl«fc«»Mffl©S«*©-5-fe©iJ>&< 

*8HUTia^-r5o cmti^T, ±fBTi^-7'y5 i 
±(Dm{mm<DMM^*-ymm?z>° m^x, ±ib 

tt, ±iaru-7 , >5 i ^-©itr-AS#a«©ai*^iqi 

t|Dj{ti>o^S^©IiJ^|p]©jI{iff-t©U—<;i/S:^t 
-T*J:-5!S:»«^->7f»0, *a«E*Bf^©ffl** 
OiSSfcMLt, ^5^©*#!£«lJEbT^ff{i^4 

[0 0 18] ^6(3, |f#J«3|B«©7'U-7'>7 i ^© 

j;-3T*»*nfc*fRMiH©»ffl««»t*n-en, ±ib 
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[0019] £tz$t>iz, mim4mm<DT\s-TyT 
±k»ss®j»¥sk: j: tsimc £ ntz&mm *c**-r s 

^TSSSftfcSSe^OKIt'** - JJB7U- 
t >?^©£ tf- a *#Sift©sy*;#rqifc:i«i«-5tPo^s 
«©H*#i*o©g®» ^© i/^us^c-r £ «t o ttwsb 

[0 0 2 0] 

[ftflsw ens iaa*#KHUT*»wt:«*iisfi0!iK: 

[0 0 2 1] <S8 1 ©*J£0J>0 1 tts 
HT'fe^ @ 1 £*5V">T> 0 6©£ffl£:|B]— ©fcOto 

fl©T>^^?l 0 0- 175M1 0 0-M (WTv ft 
Sl/TflHtl 0 0£fl"T. ) frbteZTU-Ty^i-i 

*®m?&tz®<Df$m%iW.xibr>Xs m 1 C^tio 

(a) SMfi^^a^RM-lTJIRM-M 

awnsoi&H-cste-c § s «t a t ^#>&#> e»nfcjiM-r 

^T**Nffl©K-A«#MBE n (n= 1 , 2, 

n) fcfcisi/Taia-rsv^t:— Aj&aigi&i ot, 

(b) v;i/^tf-Aff2/«&l 0*»&Hi**n4ajRN 
{l©e-A«#fBE n 5r> 7l/-7>rtl©t)-'f b*D 
- ;/© u h -b y +)-©«ta^K^ if * J e> 

0t-Af^lSSE n (n=l, 2, — , NjfcJfU 

^j?n%v>o ) ©^fc^bTW^-rsb:— assises 
lit, (c) e-A«S!iHi»i i*e.m^/^tise- 

A«-^ftSE n (n=l, 2, — , N) £^*veft|Btfg 
T-^-iBUT-*©t:-A*^fBSEA n (n= 1, 2, 
N) i:ffe^©tf-AS#fgSEB n (n= 1, 2, 
-, N) ^iU^-rsPffl^-ElHlKl 2£, (d) 



Ts CM7J^'JXAi:Oo. ) Srffl^T, |5j*B#ffi[I] 
SSI 2*e>ttJ^^tlS-*©tf-A*^faSEA n (n 
= 1, 2, — , N) tca^OT, 7U-7>ftl©± 

t:- a fc#s«©Brffl©si*#fafc:iqiw- ^oTftus z 

©^g^©fij*^(pi©s<Sfg^© u^;u5r*«c-r s <t 5 

-f hw n (n=l, 2, N) lejSHCLTffifflajf^ 

D-fev-y-1 4£:pjg*ijf#tg$i§§2 0- 17}^ 2 0-N 
(£17, ftiUt^f2 0-nMt. ) fctCttS*^5 
»i6»J»r n -fe y V 1 3 ( e ) ajfclflJWrn ts>t 
1 3*e>ffi**ftS1fflftNffl©'>:ii-i' hw„ (n= 1 , 

2, -, n) mmm^<DmmmmsLf tttz&s^ 

X, 7>-7>f t lfflitf-i»^#I$©RlfI©iJ* 

*iSitiaJt<>»o^*iRfti;©^B»©S!l**iqi©aSfllu 

iifIff^{3^1-?)^fflfiDPi73rSDPM (WT> ttSlb 

RM-m©J$fflS5£ffiar4ffiffi$W:7n*y#-l 4 

£ £ fig X Z. £ £ ¥fflL h b X V > 5 o 

[0022] T^—ry^i- 1 ©s-^t^sss? 1 0 0 
m$-&z>&mm5£s nm^mmm^mm^xmm 

[0 0 2 3] mm^<-^> HfH^ii|HIffi^SB§l3 0 

xti^n, mmmim3 oi±xt}^titzmm^-^^y 

It, BWSaE-r 4 (ftffl»# m -t f f - 1 4 1 J: o T *lf 

It-driU-^ 2tS:^bt71/-7>7 1 t 1 rtfflT> 
[0 0 2 4] 7-U-T>^^-lf*3©&T>^^-^l 0 

o x-gmzntzgrnm^t. &&sm* ^i-^rm- 
s®^ 3 i±A*^nfeSfS«^*Pif^©^p^Jii^i{&# 
aw«©g©<a^*A/D^jts4s^uTSffls 

^^^;i/«^R m i:bTv;u?-tf-AffMIeIi^l 0(cttS 

[0 0 2 5] v;u^ t-AffM(HlSS 1 0 Ctt^iSSHg* 
^i-;i/RM-m©A/D^^4*^©Sfs^^^;i/ 
fg^A s A^7^tl. WTCioCbt, «^N<!©tT-A 
* e> ^ 4 tf- A©# A«|^fl E n ?Hg b X 

if— AS&Elttl lCHi*f4. #a«©sy**iaK:^ 
j*u ff^^£v;i/?-tr-A©#e-A©}g2&N{i© 
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tztZcDftfa^i? h;i/di, d2, dN (WT. ttm 
LXtt^d n £tt?o ) T-S^nS, d£T% Nfct, 7 

ia(C^^nS^[Rl^^ WUd n ®&T-&^T, 
b<tt4tl± (N=4©«-&$r03tC^-r o ) X&r>X 
*>07>rti?l 0 OCQ^CMJ^TCDtifT-feSo 7U- 
Tyv-i-KDTy'ri-m^l 0 0 WUfcfH 2 {CijVr J: 
5£X-Y¥H±T'5u£^feK£»tgtftfro4 x 4© 

M 

En = E exp [j (a.. 
m= 1 

m21 a nm =- (2tt • f r/c) • (d n • r m ) 

ca^a^t), (d n • r m ) (i*[pJ-<^ 
d n i:{4e^ b)\/r m £CDftmx&Z><, §£-=>Ts ffiffl 

[0 0 2 7] t-ASMHS&l lfct, v;i^tf 

-Aff^HE&l 0A^m^/^n?)«^N{ll©fc:-AS^ 

n (n=l, 2,-, N;fc£U U §Offcfc?iii©tf- 

AS^fBc^oTtt^-^uTtti^ft&Uo ) ©<& 

^IHJffi^-IHlHimi 2taj^-T5o ir-AaiMHES 
1 ltt, §{ifi^©l^;U#@4&T{£< S/N©£ll;fe 

[0 0 2 8] iRlffl^-iBElES 1 2 fct, fcT— AjgJR 

[HSS1 l*^ai^^n^tf-A«#ttSE n (n=l, 
2, N) £-€n*ftEBBT?#EUT, -#©tf-A 
t#ISEA n (n=l, 2, -, N) fc«lSfM»:rD 
■b'Vltl 3(ZtH^-rShh^{Cv ffc£©bf— A1#IS 
EB n (n=l, 2, N) £^*vefts a^Mffll^ 
3£c£oTS6M££*-l£g{g®^©£^ hw 

lftiPftiHg2 0- 175S2 0-N (ttT, ftftbTf?^ 

2oswr. ) *4M,THffl-&j*S2 wz&ti-tZo * 

OT\ |pffll^fc§§2 1 ttAfc3ilS«ftNffl©S®«^ 
[0 0 2 9] #^T% ajCM»^o-fe y-y- 1 3fcfc, #lx 

(s^©cm7-;i/3i;xa i$b<it 

XK, Vol. J73-B-II, No. 10, pp48 

9-4 9 7#bb„ ) £/bot> mmftwmmi 2*>e>aj 

^^n?>-75©t:-A*|^fBSEA n (n=l, 2, 

— , N) il&^XTU-T>7-i-l<D^if:-A^m 



X-Z^B^iSV^TZ^e)©^*^^. 71/ 
-7>rtlOS7>rti?l 0 0©{itt^ bJlr 
1, r 2 , -, r H (WT> tt3tU-t??^r m £ft--fo ) # 
±l3m^©^*?>mfci:^©^|p]^^ 

&#>e>ft£o fit, ^;u^-tr-A^(Hisgi ob:^© 

^ h;i/d n ic^-rs^Nf@©t-A*|^fflE n ^« 
»UTt-AjIMe]S§l lttH^-rSo 

[0 0 2 6] 

IfBfel 3 

] • R ro , n = 1 , 2 , v. N 

e«^C*fT4a«Nffl©«>X'f hw„ (n=l, 2, 

N) ^WT©<to{3LTSI»-rSo -r&fr*,, ^© 

j^aa i:©^S*©»»K: «t -=> T £f b bfc£M6*©80& 
ftwaojBc^ft-r « £ ^ c «t ^> T^s«©ai**i«a© 

ii71/-7>rt 1 ©Skftf^^^ — U'* 
;i/£^£fSt©T-&£<, 

[0 0 3 0] US, nSSCt- AfflBtfiJUl^tt-Sg 
{g{S^£X n t (n=l, 2, N) h-TSh. S«® 
^•XnttTOD-r^t^'i'^'f hwnttf^o CCT% 
7U-7>rt 1 ^ffl^t^bfc^l^Ylt &© 
» 3 

C«3] 

N 

Y = E w. 1 • X, 1 
n = 1 

[0 0 3 1] :cc, I*ofesf)t:if«0RfflfflS^ 
•&j««iiuo«^©s*s«ft— seffiPotf 5fc»©«* 

[«4] F= ( I Y |2-p 0 ) 2 
££TS |R4C»3T3i*n&^fi!l«I^Yft«A-rs 

*©»5 4»5, 
[»5] 

N 

F = ( I E w„ • X„ I 2 -P 0 ) 2 
n= 1 

[0 0 3 2] ffiot, ajR^X'f hw n t^*og!i6tCSe 
^T, *©WfSiJ©a3R«>3i-f hw n (t+Ot:MffUT*© 
KP*l©SS®^Xn( t+1 )*aS»-r*Ci:K:j;-3T, 11^ 
«©a«»SBfa©jec UT5FB«©5J**|fiI©»»-»t 

[»63 



(7) 



1$PI¥06-196921 



w n (t+l) = Wn t- //Xn * • (|Y|2-p 0 ) . Y 

£o 

[0 0 3 3] CM7;i/3iJXA%M^fc^ & 

«I©ii!3s v;i/^t:-Acr>lf-A&3tPe> 1 £§|<^;fc^© 

[0034] utm^tzjioiz. mfoftmyu-byy-i 

3tt, CMT;un*UXASrfflV^T> l§]ffl#E[H]S& 1 2 A> 
e>{±5*^lx5br-A«^fflSEA n (n=l, 2, — , 
N) £«^TTU-7>5^1©£t:-A£#S?£CD 

c [pi (t 36»ot»«[& ^o^s^©gy*^ ft© 

gfi u ^ £31 1: -T 5 J: d h:- a £*t/S-r 3 S«© 
*3tzttT&&.WLHm(DVx.<t hw n (n=l, 2, -, 

£41$ 2 0h{im±r1-5o 

N 

wb„ = I w,- exp [— j 
n = 1 

m=l, 2. M 



[0035] set, wtomtt-yv-kyy-i 4«, 

w n (n=l, 2, -, N) ICSc5^t7l/-7>ft 
l ©± tr— a S#SiSE©Wao^|6i{cifiHt *oqp^3& 

DP B fcWT©«fc5£LTSM*UT#«5® i E5>:i.-;U 

RM-m©i^ffli§5(Ctil^-r-5o &©iSt7£ 

-A£ffM"f 3fc«>©3-#[n]^ h^dnt^tJSS-r** 
nm-?Z>^tlZ£-?Z, 7l/-7>rtl(D§7>rt 

i o OT?s©b&Sli«^t:#Aa^S'>i'f bw 
C*7] 



r/c) • (d„ • r.) ] . 



[0 0 3 6] fR7C*SC^T % SMfflSSf r£j£{fMI}£ 
£ ± tr- a £ ft 0- 3 cr i; #T- £ fro^&©S>J*;£ 

(Site * ntzWiM/ ^->*mzzh&T-g 

[0 0 3 7] HI5© (a) tt§MB3fc:fcOT:i&Si£©» 

ftt n t ± tr- a #iri tj 6 iifc s © afctf J»8&®*j»i 

©»i*^*->T?a!K £©WMB©Bcl*^*--->fck HI 

5© (b) iz^-rmmw-AEi, e 2 , E N £*t 

WNSrWtT^tL^©ln^M*-rs d htCt^TSfe-^ 
fr#UTf# SCOT'S So ^e>ts 05© (a) <DW 

m(Dm.m^-y^MLxm:^myrj^z i 3ti 
wtiH«2 octoT^x-f bw n cjt«i-ra*j»TJf 

H1" S £ C J: ^ T ± bf- A #3^50** ft fc ft 
froTftttO: ir©^g$££PJE Ufc t £©f9rS©SfIfi 

[0 0 3 8] td^,T% #SiS©iU*^fRlT-fe5ffl^ 
©«Si^©^(p](iiS«fi§©SJ^(qIT-^?)> T&iSfc 

N 

Zm = 2) Wn • e x p [- j 
n= 1 

m=l, 2, M 



£©^B«©SL*3frft LTSSM^S 26© £ 

3 t:«!Hw-rsje«*«jfes©tf. i£sra*©sttr>'**-> 

HtSWg«^©afflW/^*->©ffiftUKtti:3a:5. gffiS^ 

t>> ^«^fcP|-©#ftC£h:-A*W-rstf-Afe 

uhtioT, KlfBfl^©^tf-A^#^©IiJ*^ffiI 
t(pJ{t*o^F^>S:i:*©^S®©SiJ*^[pltjSfi{i-?-© 

»w/^^->©*jsisjBfi8"rs ias:, «m©^©&» 

»t£§f§/10&i(f rSSfg««8Rf t ^i^ixfet, 
^©ffiffl £ tf-fiC-T 5 £ t C J: T &©$t 8 &f# S d t * s 

T% 3S««^lo:«bTffiffl©*SflPJ®-rSd4:t:«t^ 
[0 0 3 9] 

[IK 8] DP m =tan-l [ I m (Z m ) /Re 
(Z m ) ] , m= 1 , 2, — , M 
ddT% «Sl$!Z m fct, 
[»9] 

(2 71 • f t/c> • <d. • r.)]). 



T-feO, Re (Z m ) tta*»Z B ©*««»t*»), I 



m (Z m ) tttt*&Z m ©ttAftj5Ka-¥&S. 



(8) 
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[0040] ±mmwkm-7v* 1 4 m&mm 

D P m £ mU LT ^ i> i -;i/R M - m© 

fflssgT'D-feyij- 1 4t: < totas^nfeMiDP,| 1 

^LT7U-7>ft 1 rtffl7>rtl? 1 0 OiCffi 

ft m^omM'V? - >au &{fi{i^©± tr- a 

^ — >T-fe?>o 
[0 0 4 1] ^«^C*rUT<JHB©»*fiiJffl 

^ - > & f# 2 £ £ t * T- $ £ 3 & C V ^ T W T C H& B£ 
M 

E ( 1 + A a on,) ex 
m=l 

[0 0 4 4] ±B3R 1 2 A>e>j£ff f§^©@Jffift*i©*£ 

M 

Eep = I A a 0™ • 
m= 1 

[0 0 4 5] d£T\ ^fiff^©&*f/^->tC*3(t5 

mi 4 ] e x p ( j A 0 m ) = 1 + j A 0 m 
[iU 5] Aa 0m - A?> m << 1 

[0 0 4 6] ±ffiR 14£®.15 1 3 il-ftA 

[»1 8] 

M 

Eep - E A a o™ • F m 
m= 1 

[0047] se>t: N m.mmmm<D&mmAA 

S|^Eep<< 1 £&3„ COCttt, i£fBfi^£ML 

Tffiffl©*ftWjiw-r4ifct«t^T, mmm^<D±¥- 
AS*a«©i!j**iaK:iqitt*»oT*«&i;© : i ; s«© 
sj**iafc»»ffli^fflS«»''^->©*ja*B«rsj: 

o &jlflffi^©&t^* - 

[0 0 4 8] &±<D£olzmi&Ztltzmi<DmMm(DT 



[004 2] £ -T, iHfS m^F m (DWLM'i*->lZ&tt 

mi o] 

M 

E 0 = 2 F m 

m= 1 

[0 0 4 3] &^Z\ &mm^F4Dtt8fr<* — >K.& 

mtiL mmm £A<* m tbT&©£u lz-m-tt. 

mi 1] A m = (1 + Aa 0m ) exp (j A0 m ) • F 
m , m= 1 , 2, M 

[»1 2] 



p ( j A 0 „) • F m = 0 
[*13] 

eXP ( j A 0 m) * F m 

[0 0 4 9] 0Ux.fcfH 1©71^— ?*y=7~r 1 $ria2©J; 
Ifil^ftf:, ZW^¥fT*7j< i P^[pI©4fl©V^5 : -tf- 

(a) n=l<DMM^t'-> <MU) : 0=0° 

(b) n=2©Jfct*;l*-> (jftB) : 0 = -3O° 

(c) n=3®lS}^-> (2jS^) :0 = -5O 

o 

(d) n=A(DWLM^-y (ljttftHl) : 0 = -5O 

o 

I3 3*^BJ§6A^J;-5(C, jKW^JS0* s -9 0° + 

9 0° £T©36HT% iJ>3S:<4:t»4ffl©ffla»^ — >Tf 

SIKi^^T-u-ry^^- 1 ©±tr-A*«tEtt*iqic 

fSl ft -5 3 £ AST- £ 3 Z £ 3 o 
[0 0 50] &V^T% »»*©rt»ltfF*- 2 0 d B 
m 1 &©g««2r£ 0 d B £ 0 *=££©*!*«*{» 

£ Ufrogi 1 t^-T«*SWKK:*v^Ts ffl^©jRll»H 

^^^->5ia4{r^-r 0 

[0 0 5 1] 
[311] 
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fi^$©a« &im#tnti (<ib) mmns. c ) w&m 



i2& 



o 

-3 



2 0 
4 5 



0 

1. 6 



[0 0 5 2] 04fCj=J^Tx jSSttfe©®^^ — 

5«t©^2«©fiJ*^|fiJT-{±§jSS:fJfigbT*>!), i££E 
[0 0 5 3] t£^T, *|Qfi0iC;fc^Tfck WTO^fS 

( 1 ) mmmmiLf t #5wus*»f r tga: 

£>-=>T*k 7>^l©±bf-A£#ai£©5iJ* 
#|pj K ft ft AoTifi* ^©^S^©SU** r&IT- ttffrft 
&J&5fcUT*>tK MSSE*5*fc*BCWEEUTg©UJ&» 

(2) ±|B (1) Ci^T, JS«ra^©;ttS*^*->S 

±j&©<fc?£^fWirscih#T-£S©T-> 

cD»*a^j»rstfei^itaK:jt«i/Ts ^i^M^tfi 
t>-&xTi/-T>Tj- i<DWiM^?-><D®m%, mm 

(3) SI«JRlC*5V^-rafS«9©ffllB©**ffi'J»U * 

©fiflSfM»i/8:vvo-^ ffltt&Ba&SiftJft&lflMPK: 

[0 0 5 4] <3 2©JUS0iJ>|2]9«s ##8i»fc:«4* 

2 ©ifefis^JT- ^57 u -t- y^oyun^msD ?U y 9 

HT*&!K @9C*5V>T01 tm— ©4»©{ro^T(±[Sl 
-©^SrftUT^So C©^2©jlSS^J©7'U-^> 
^:>-©{«$etts EI9(c^-rJ:o^s 01©H©S 
Jfi«KJtttUT\ ttT©^* 1 *^*. 

(a) Wa»W7n-kypl 4CfW.TlBB**:7n-fe 
4a£iatt5. 

(b) *2&g«t5>A-;uRM-mC*}HT, iStH^Jf 

us 6 izttz.Xs mm^^itmnmtimmm 6 a 

(c) ftiSgft^i-^RM-mfcfc^T, &ffl§§5 

^#KS3o#e>m;b3ft3^Mfli©2& 
fis^FiTJSFMtt^n-enifflscigH^HRiiBiiHa 



#*BS6alCA*3ft5o KIT, ±8effl»X&fco^T 

[0055] z(Dm2<Dfmmz*i^x&, mmm^o 
± t?— a ft*a«©sy*^riRiciRitf ipo^F^iRs: ^ ©^ 
n«©f y**ffii fc»«fi9©»s^* - >©*>£**&* 

f3> ^©^©iSHfiDAm (*©» 1 7#JG. ) 

In mfmm<Di&M^*->*mzz££fmtLx^ 

-5. 

[»1 7] DA m = | Z B | , m= 1, 2, M 

[0056] iss&mmfiyv-kvy- i4aa, m&m 
m©jg««Mnri6Sj«m**HS6aica*-rso -ft 

CJ&SL-T. ti*I#§6 att, &3lffff^-Fi^SFM©tS 

ftoyy^j-m^i o oizfttj^xmmmmm^mM 

c©££MS*£ft3«{§«^©;6fcM;i*->tts 
iiff ft ^©± tr- a * ^jS©io*^ [pi c [pi t* & 
if ©^^©S'J*^(pI^^««^©«^^ - >© 

[0 0 5 7] 3 e>C, a6««^C»l>TlgB©#S«iJfl|I 
-?Z>z£lz£-oT, 2S««^©±bT— A*#a*©S!l* 

^CDtilM^Z - >ffl§jS§IMt £ «t -5 # j@tfg«^©Sfc 
ff ; - > £ f# 3 3 t # X £ £ 3 & £ o ^ T &L T C K 
•tic 

[0 0 5 8] S-T, j^fIfi^F m ©&^^->t43(t 
*»S«ffllffr©*!J»!ffl'&fili«ISlEo*±l3»l 0X$z? 
Z.t&X'g% a *V^Tf % jlfiff^-FmOlS^^-XC 

ffi^e mm& *A<t> m £Lx±mmi ixmrt, 
m\m^<Dmm^*-y\ziiB^x%&*Mf&^tz£%<D 
-&mm,&&±mmi 2xm.znz> 0 *lt^ ±mwli 2 

*>62S»«^©JBIHSB©*fe (l+Aaom) 

fc S ©WJB-&j««ISi*> 6 (Dm^^m EeaWC 

[118] 



(10) 
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M 

Eea = E (1+Aa..) - exp (jA0 ra ) • F™ 
m= 1 
M 

- S ( 1 + A a om) • F ro 
m= 1 

M 

- £ (1+Aa,„) * F re • (l + jA^„-l) 
m= 1 

M 

m=l 



[0 0 5 9] ZZX\ ±mm 1 5 tiWUTZ £&%. L, 
±I3R1 5©&f* (Aaom- A^ m << 1) *»18t 
TCAf K©»1 9£f#£„ 

[*1 91 

M 

Eea - I A <f> m • F ra 
m = 1 

[0 0 6 0] 3 6>C S -|KCs «ffsI6tg{i©tfir*B£{iA 
f|lEea«ltft? 1 „ ^©diifct, j£{gf§^£*tb 

?y*^ fRi c i£{m^©Ktf ■? * - >©*j£ sflas-r s «t 
awfe-rs. ft 2 ©jtasw-^i mi com 
[oo6i] <m3<Dmmm>mi o<±, 

ft 3 ©^JfiWCfc 2 7 U-yy^±<Dmm^W:(D ?V v 
REIT'S !3x 01 Ofc^vTHl fc|B|— ©*>©tCOOT 
(i|R]-©^^WbT^^o C©ft3©f£JS#iJ©TU- 

yyTi-vftmrnrnt, mi oc^-r«t-5ic, 01 ©ft 

l©ie8fi«ICJt«LT» WT©^A s ^*So 

(a) ffiffi«*7 , D-fey-frl 4 Cft^TlgH&WifiCffi* 

(b) ^SISe^^i-^RM-mC^viTs SSttS^ig 
His 6 (C-ftxTs jS*i^MoJt£®ffim*fJili^ 6 a Srffl 

[0 0 6 2] cicieacfSJIM&CSsoTHU iatfifi^© 
± tr- a £#s$©f y*^[pj{3 [sut *-oqp^^ ^©^ 
5^©?y*^ [Si n jiff {m<Dim> t * - > ©* j& * jbj* 

fcs »1 7©^§DA m ;&zm8©{i*BfiDP m £ffi^ 

Tad® ^fcM LTigwavfifcHSflaw-r s c 1 1 «t 

o 

[0 0 63] ±MfflmJkV*mWim--7u t^l4b 



tt> 3ft fffl» :/o -b s» 1 3 C J: -a T »* 3 ft fc Stiff 

v>t3ififi^©ffi*iSD A m £?ns u-csssse^ey J-' 

-;uRM-m©lB(S9aiRrfi6SiWa*JfHS6 afeffi*; 
fSfcfcfcfcs ±KR8*fflOTi£fiS^©{fcfflaDP 
B ft»*LT#»^^5>i-;i/RM-m©i|£fflS5 (3 

aj^-rso cftcjssaFbts ti*§t§6a«:ft2©^is£f?ij 
fcis»ciiftt4-*, mm 5 aft 1 ©suss^n t mm 
tnwrf a. i£r>T, ^mmm^FiTimFnit, mm 

5 tmm%s6 atV— 2£*ifrLX7U-7 

>ri- 1 fyo-ry^i-m^ 1 0 0 cma bT^i^fSft 

- ^ifs-^©3E t- a s#a«©iy**iRi c rau? 
A^qp^js ir©^s^©?u*^r irik: 3Ht«#©JM*/ < 

tz, m&£f8MftE e p , Eea tzttfo-t&m 3 ©Hfi£ 
[0 0 6 4] 01 ltt, m3(Dm8&m(D7V-T>T-3- 
w n ^c$S^fci:§ ©faE*ft*©aS{aRI* > * 9 — 

*5^T> bfc^> iilg 

ft 1 «#flbffl«KtTf ^ftTSO* Lfcft 2 ?^$:Sfi b 
fc £ * ©3ifafS^-©ai<f^^ - >T-fe So 
[0 0 6 5] ill^^BI^Mio^ j£ffifi^£*t 

t^©^fe«©jifi«i*^^->f (i, ±teft2&© 
mmnm^mmnmtsmfj'it- 2 z . 0 2dB^a 

l*li-3 4. 0 2 dB£&^T^3o -r^t)*), ^F^ 
?g[T-feSft 2 «©»8fftieic*5ftSS6«tl*rft*BC« 

enci?^ ft2^*e.jiftft^-N©^w 

^^$S CfiiR-r S i h &-C * -5 1 V ^ a ^ *s z> o 
[0 0 6 6] WP^lfei^C, ft3©HJS0!lt*V> 



(11) 
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c o o 6 8 ] si 3 e>mmm(Dm&<D=F&%i<D$:m\"<)u 
e p t i:«e*a'#©*^©T^^©sm i^^^e ctu 

€*X-etU &©&2 0, gt2 lf*t)^*l5. 
[2&20] Ept=(Af )-(xi-x 0 )-f'(xi- 
x o) 
[R2 1] 

E c t = [ 1 -f (Af -xi)]-f (x r x 0 )+(Af )-xpf *(xi-x 0 ) 
[0 0 6 9] ZZT\ [»2 3] 

[»22] Af = | f t-f r | 

f (x) = (1/N) -{sin (Nx) /sin (x) } 

[*2 4] 

f '(x)=( 1/N) • {Ncos(Nx)/sin(x)-sin(Nx) • cos(x)/sin 2 (x)} 



©T\ m©^m»£2©2SiK«fcifcttbT*J*fcfcg 

» l ©IQfiWTfS6^fc«* (1) , 
(2) *Wra-^ ±j£©«fc?!c, PJ^fiKt^Ee 

[0 0 6 7] <!|3©jlffi#Jtt^S®C:fci*3^?$j£ 

•?a*na«jR«>3i'f hz m £^-x.fefc£©g§3©g 



[»2 5] xo=^/A • d • s i n (0<j) 
US 2 6] xi = tt/A • d • s in (0i) 

?10 0©^MBIT'feSo 

[0070] ±mm.2otm.2 1 fc^ttft-rsfc* ®3 
ffl»j©«^©TiSfflSiu'<;i'E pta (Af) 

©l*IJ?©^T'3l£tlS*^ t£*ftffi©i§-&©T?$?£© 

sei/'WEctfct, ±ib (Af) ©utogtcs&t^ 
[i-f (Af -xi)] -f (xi-xq) (omtmt> 

5o ftoTs »3©3SW0a©»£©Tl!*«©S®l''<;i' 
Eptlt fie*ftJKr©»^© z F*«[©S©l/^;i'E c t 
£Jfc«UT'J*SOCi:jb*t>A»*. dixCtot* 3S3© 

[0 0 7 1] <^Jf^J>tJ.±©IU£fii ; iJ{-*OT> SM« 

JtffiOflUiaS&IS^Sii:^^. £Jl±©ig2fc 

&£«{§-!f ©Jfi4@S£&7>5^f!t? 1 0 0 JcfcfJ&UT 



Sttx 011*. «, tt38k XttWS8fciMBS©ffl#'&t» 
[0 0 7 2] 

^©ffiSff^KT-jafg ut je«*ii&m*©aasMffl©7" 

>Tt*?i > 6ft471/-7>ftSISliIt4fc»©iB 



fcBi*-r^*BrS©a»Nffl©br-A©»itr-A©* 

ffl©t-^«ISifflSj»flCU ±!3iSlfL2ftfc±I3ffi&N 
ffl© tr-A*#M6&?9r£© L §V>fjSi: tt«r 4 £ £ C <fc 

ot, ^Kb#v^fBiy.±©br— AS#jifia©#£sitRLT 

OT±f37 T y^i-CD^. tf- A ^#^S©SU*^[pJ 
t [Pltt^-oTpSM©!']**^©^! fH^-© 

©^t m^vi/^zmiz? 3 «t a ^±iB#T>7 i ^-« 
^t^jtB-rsx »©^ic»-r*a«Mffli©»ffl«fca 

RMffl©ffi««© 5 *©^& UTWSS 
[0 0 7 3] Vt^T. &$&WlZi&ZTU—7>rj-<Dffl 
TU-T^^itr-A^r^Si^IiJ^lpItfpJ 

(2) ±33 (1) \z&-iXs mmm^vmi'^-y* 
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